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: i 
INTRODUCTION 
Li tera ture survey reveals tha t nitrogenous compoimds 
have a great s ignif icances as amino acids , peptides and 
protein which constitxite the body of a l l the l iv ing organisms. 
More over other nitrogen containing compoxmds are viseful as 
f e r t i l i z e r s , drijgs and indxjstrial raw mate r ia l s . The scope 
of nitrogenous compounds i s varied and expanding and provide 
incentive and impetus t o the workers engaged in the chemical 
explorat ion of nitrogen containing compounds. Synthesis of 
some new nitrogenous compounds meant for t h e i r use as new 
po ten t ia l drugs and synthet ic intermediate i s under taken. 
In the present work, s t e ro ida l n i t r o cyanides 
prepared from s t e ro ida l n i t roo le f ins were s\A>jected t o reduc-
t ion to cyano amines, which may prove b io logica l ly ac t ive . 
T H E O R E T I C A L 
SYNTHESIS OF NITRO COMPOUNDS 
Nitro compounds can be obtained by the reaction of 
primary or secondary alkyl bromides or iodides ^ with sodium 
nitrites. 
R-X + NO2 > R-NO2 
Kaplan and S h e c h t e r r e p o r t e d g e m - d i n i t r o compounds 
by o x i d a t i v e n i t r a t i o n in which s a l t s of pr imary and secondary 
n i t r o compounds ar^ ccnvor tod i n t o tho co r respond ing g e m - d i n i t r o 
d e r i v a t i v e s by r e a c t i o n wi th s i l v e r n i t r a t e and inorgan ic 
n i t r i t e s in a l k a l i n e or n e u t r a l aqueous medium. 
R_CH-NO^ + AgN02 > R-CH-NO^ + Ag 
2 
Olah and Lin reported the electrophilic nitration of 
+ 
alkanes with nitronium salts (e.g. N02PFr) and with HNO^-H^SO., 
mixtures, but mixtures of nitration and cleavage products are 
obtained generally in low yields. Most aromatic compounds, 
v/hethor of high or low reactivity, can be nitrated, because of 
3 
the a v a i l a b i l i t y of a v a r i e t y of n i t r a t i n g a g e n t s . 
H 30 
ArH + HMO 3 — ^ > ATIIO^ 
: 2 
Olah and Lin also carried out the nitration of 
active substrates such as amines and phenols. Nitration may be 
accomplished by nitrosation under oxidising conditions with a 
mixture of dilute nitrous and nitric acids. 
+ HONO Oxidation 
N=0 
Bachman and Biermann reported that acylnitratos can 
bo smoothly decprboxylatcd by boating to give moderate yields 
of nitro comoounds. 
R-C-OK'O. 290' 
B 
-> R-NO^ + CO^ 
Primary, secondary and tertiary alkyl amines have 
been oxidised to the corresponding nitro compounds v/ith ozone. 
but yields are lov/ . 
Oximcs can be oxidised to nitro compounds with 
7 
peroxytrifluoroacotic acid . Aromatic nitroso compounds are 
easily oxidised to nitro compounds by many oxidising agents , 
: 3 : 
REACTIONS OF NITRO COMPOUNDS 
Our i n v e s t i g a t i o n s embodied in t h i s d i s s e r t a t i o n 
involved n i t r o s t e r o i d s , thus a d e s c r i p t i o n r ega rd ing t h e 
chemical e x p l o r a t i o n s of n i t r o compounds i s p r e sen t ed in the 
fo l lowing pages which covers an up toda te survey of l i t e r a t u r e . 
ADDITION REACTIONS OF NITRO OLEFINS 
A s tudy of the formation of 2 - n i t r o a l k y l cyanides 
by i n t e r a c t i o n of m e t a l l i c cyanides vjlth a - n i t r o o l e f i n s i s 
d e s c r i b e d . 
9 
Hollenann sho\;ed t h a t by i n t e r a c t i o n of p - n i t r o -
s ty r ene ( I ) and potass ium cyan ide , two s t e r e o i s o m e r s of 
l , 4 - d i n i t r o - 2 - c y a n o - 2 , 3 - d i p h e n y l b u t a n e ( I I ) v/ere formed. 
Ph-CH=CH-N02 + HCN > [Ph-CH-CH2-r^02] 
( I ) ' ^"^ 
Ph-CH=CH-fJ0^ ?^ ^ f^  
> NO2-CH2-C—CH-CH2-NO2 
Ph 
( I I ) 
Buckley e t al."*"^ r e p o r t e d the i n t e r a c t i o n of 1- and 
2 - n i t r o p r o p - l - G n e wi th aqueous potass ium cyanide to g ive 
2 - n i t r o i s o p r o p y l cyanide and 2 - n i t r o - n - p r o p y l cyanide r e s p e c t -
: 4 I 
i v e l y , but in low y i e l d s (10-15>0. S i m i l a r l y 2 - n i t r o b u t - 2 - e n e 
gave 5^ y i o l d of 2 - n i t r o - l - m e t h y l - n - p r o p y l cyan ide . High y i e l d s 
of (75-90;<) of n i t r o - t e r t - b u t y l cyanide were ob ta ined from 
l - n i t r o - 2 - n c t h y l p rop-1-ene and potass ium cyanide or m i x t u r e s 
of potass ium cyanide v/ith hydrogen cyan ide . 
Buckley e t a l . r e p o r t e d t h a t a r y l methyl cyan ides 
( I I I ) and (IV) r e a c t wi th a - n i t r o o l e f i n s in the p resence of 
potassium t~amyl oxide t o g ive 3 - - n i t r o - l - a r y l a l k y l cyan ides 
(V) and ( V I ) . 
ArCH^-Cn + CH=CH-M02 
( I I I ) 
CN 
I 
•^ M02-CH2-CH2-CH-Ar 
(V) 
CH^CN 
+ CH2=CH-N02 
NO2-CH2-CH2-CH-CN 
Br 
(VI) 
12 
McKenna performed t h e r e a c t i o n of 6 - n i t r o c h o l e s t -
5-ene (VII) v/ith hydrocyanic cicid in methanol to ob t a in 5a-cyano-
6 a - n i t r o c h o l o s t a n o ( V I I l ) . 5Q:-cyanochol'-'Stano-6-one (IX) was 
a l s o i s o l a t e d as a by p r o d u c t from the methanol r e s i d u e . 
: 5 : 
(VII) 
KCN 
(VIII) 
13 
(IX) 
Corey et al. treated l-nltrocyclohexene (X) with 
various reagents tc obtain various addition and substitution 
products. 
(X) 
NH^OH/THF 
24 hr-45"C; 
NaCN/HCl/MeOH 
15 hr/45°C/THF 
K'^0"But/tBuOH/THF 
\ 
> 
> 
H^SO^/O^C/l hr 
NO. 
'>; 
"m. 
(95;^ ) 
CN 
(85>^ ) 
Hoy.) 
: 6 : 
NaNO^/Isoarpyl n i t r i t e 
^^^>Y^°2 
(X) 
Methyl Sulfoxide, 25''C 
Potassium nitronate/ 
Br2/MeOH/H20, 65°C 
CH^N^/ether 
7 days, 25''C 
14 
(95^) 
Ulrich et a l . reported the react ion of 5 -n i t ro -
pyrimidines (XI) v/ith sodium azide in DMF followed by a c i d i f i -
ca t ion , leading to novel one s tep synthesis of 2-oxoazapurines 
(XII) . 
8 
R-N 
a 
x j 
R' 
NaN, R~N 
fi' R 
-N, 
H 
Na 
fi ^^2 1 
R 
(XI) 
: 7 : 
-HNOt 
h & R' = H, CH, 
(XII) 
15 Pmhey and Rizzardo carried out the irradiation of 
3^-acetoxy-6-nitrocholest-5-one (XIII) in hexane by a high 
pressure mercury arc using pyrex filter to obtain conpounds 
(XIV), (XV), (XVI) and (XVII). 
AcO 
AcO 
(XIV) (XV) 
(XVI) (XVII) 
: 8 : 
PREPARATION OF CYANO COAIPOUNDS 
ThG addition of HCN on the olefinic nitro compounds, 
goes in a way analogous to Michael condensation reaction 
between HCN and an a,p-unsaturated ketone v/hich affords p-cyano 
ketones and this is the best method for the preparation of 
cyano ketones. The synthesis of a number of steroidal cyano 
compounds are described in the following pages, 
17 Fishman and Guzik performed the reaction of 3p-, 
IVp-dihydroxy cstr-5(lO)-en-6-one (XVIII) with potassium 
cyanide in boiling ethylene to give a single product in 80-85>< 
yield, identified as (XIX). The orientation of newly intro-
duced cyano group vas assigned as 3 with the help of n.m.r. 
spectrum. 
KCN 
6H OH 
(XVIII) (XIX) 
: 9 :. 
1 7 They repeated this reaction on the 3,17-bisdioxalane 
derivative (XX). The reaction was found to be stereospecific 
and gave saturated f^ -cyano ketone (XXI) in high yield. 
KCN 
I 2 I 2 
OH OH 
(XX) 
Engel et al. effected cyanoethylation of a,p-
unsaturated ketones. The cyanoethylation of 3p-acetoxy-21-
methyl-5a-pregn-17-en-21-one (XXII) in benzene and sodium 
amylate catalyst gave a mixture of a-cyanoethylated ketone 
(XXIII) in 50/ yield, cyclized y-cyanoethylation products 
(XXIV) and (XXV) in 23/ and a dehydration product, dienonitrile 
(XXVI) in very small quantity. 
: 10 
AcO 
AcO 
AcO 
H 
1 3 
C=0 
H-C-CH2-CH2-CN 
(XXIV) 
H (XXVI) 
: 11 : 
20 Nagata and Yoshioka reported a procedure for the 
preparation of 5a- and 5p-cyanocholestan-3-one (XXVIII and XXIX) 
by the addition of hydrogen cyanide to cholest-4-en-3-one (XXVII), 
CgHj_7 
KCN 
(XXVII) 
21 
CN 
(XXVIII) 
Na^ jata reported a new hydrocyanation method using 
a combination of hydrogen cyanide and an alkyl aluminium with 
a,p-unsaturated ketones (XXX, XXXI and XXXII) to the correspond-
ing p-cyano ketones as (XXXIII, XXXIV, XXXV and XXXVI). 
(XXX) 
KCN-NH4C1 
HCN-AlEt, 
CH. 
CN 
> . 
(XXXIII) 
CN \ : r O 
(XXXIV) 
: 12 : 
(XXXI) 
HCN-AlEtVTHF/1 hr 
1 > 
(XXXV) 
(XXXII) 
HCN-AlEt^/THF/42 hrs 
20°C 
-^ ^ 
(XXXVI) 
OMe 
22 Bowers reported the addition of hydrogen cyanide 
to testosterone (XXXVII) and progestrone (XXXVIII) which leads 
complex reaction mixtures. Nitrilos and amides, epemeric at 
C are amongst the products obtained. 
(XXXVII) 
KCN 
OH-
: 13 : 
OH 
-^ 
CONH2 
Li-NH, 
0 ^ 
H 
NABH 
KJ^^^^J^^ 
CN 
KCN 
(XXXVIII) 
: 14 : 
23 Nagata et al. carried out the reaction of 3p-acetoxy-
cholest-5-ene-.7-one (XXXIX) in TUF with HCM-Et^Al which furnished 
92-93'/ of cyanocholestane (XL) after hydrolysis. 
AcO 
^8^17 
HCM-Et3Al 
AcO 
0 A. 
i\'agata et al. carried out the addition of HCI. on 
sxeroidal eoorcides by using alkyl aluniniun and hydrogen cyanide 
in aprotic solvents. 3p-:!ydroxy-5,6a-oxido-5a-cholostane (XLI) 
v;as first tested by treating it v;ith (HCN-AlEt3) in THF for 
4 hours at room temperature. The reaction proceeded almost 
quantitatively and 3p,5-dihydroxy-6p-cyano-5a-cholestane (XLII) 
was isolated in 90/ yield. 
^8^17 
HCN-Et3Al 
: 15 : 
S i m i l a r l y c h o l e s t e r o l 5 ,6p-epoxide (XLIII) was c l eaved 
smoothly under s i m i l a r c o n d i t i o n s (HCN-AlEt^, 3:5 e q u i v . , 7 h r s ) 
to 3i3 ,6 ,8-dihyQroxy-5-cyano-5a-choles tane (XLIV). 
(XLIII) 
HCN-AlEt, 
(XLIV) 
STEx^ OlDAL A"Jr:ES AI^ D THEIR SCOPE 
The condensation of a suitable steroidal compound 
v.'ith anmonia or amine leads to the formation of a product v/hich 
may bo termed as amino steroid (XLV). These compounds have 
found importc-'nt biological properties . l6-Amino-17-hydroxy 
(or koto) androstanes Cestr? l,3,5(lO)-trienos have been shown 
26 
to possess tranquility and anticonvulsant activities . There-
fore, a rjonoral interest to prepare steroidal amines with amino 
(XLV) 
: 16' : 
group at different positions in the steroidal nucleus was 
developed in order to study the effect of the position of 
substituted amino group on their activities. Amino steroids 
have been prepared by different methods, only few of them are 
described. 
07 
He'-'ett et al.'" synthesised steroidal amines by the 
condensation of epoxy androstanes with ammonia, primary and 
secondary aminos. They treated 3p-acetoxy-5,6o:-epoxy-5a-
androstano (XLVI) with amines which afforded the corresponding 
amino alcohol (;XVIIa and b). 
AcO 
R= (a) 
/-A 
; (b) -NH. 
?8 Bergstrom' studied the addition of primary and 
cyclic secondary amines to 16a,17a-opoxy-20-hydroxypregnane 
(XLVIII) giving a series of 16p-amino-17a,20-dihydroxypregnanes 
(XLIX). 
: 17 : 
(XLVIII) (XLIX) 
29 
Dodgson e t a l . ob ta ined 33-d ime thy laminocho les t -5 -
ene (LI) by h e a t i n g c h o l e s t e r y l c h l o r i d e (L) wi th methanol ic 
dimothyl aninc a t ICC v/ith dimethyl amine hydro iod idc as 
c a t a l y s t ; and r e d u c t i o n of (LI) v;ith hydrogen in presence of 
pa l ladium cha rcoa l in a c e t i c acid gave 3p-dimethylaminQCholes-
tane ( L I I ) . 
98^17 
Jean et al. obtained a- and {B-isomers (LIV) and 
(LV) of 7-aminocholesterol by fractional crystalliz-ition of the 
mixture obtained by the reduction of oxime of 7-kotocholestoryl 
acetate (LIU). a-7-AminocholGStonol (LVI) has been obtained 
by catalytic reduction of a-7-aminocholesterol (LV). Both a-
: 18 : 
and p-amino cholesterol isomers showed appreciable ant ibacterial 
ac t iv i ty against the gram positive bacteria. 
CgH^y 
AcO NOH 
(LIU) (LIV)' 
HO 
(LV) 
NH. 
H 
(LVI) 
Hewett et al." carried out the synthesis of 168-
oiooridino and morphalino-17-ketones (LVIIIa-b) from 16a-bromo-
17_ketone (LVII), reduction of these compounds give the corres-
ponding cis l6S-amino-17p-ols (LIXa-b). 
(LVII) 
R = (a) -N 
(LVIII) 
; (b) 
-O 
<;:r^  
(LIX) 
: 19 : 
PREPAriATION OF Ai'dHLS THROUGH THE PxEDUCTIOH OF NITRO COMPOUNDS 
The nitro group attached to a benzene ring with excep-
tion of acctylinic linkage is the most amenable of all reduceable 
systems to catalytic hydrogenation. The aromatic nitro compounds 
can be reduced at room temperature and under slight hydrogen 
pressure with rhodium, palladium, or platinum on carriers, v.'ith 
palladium, or platinum oxide or with Raney-nickel to give high 
yields of amine. 
H H H 
ArrJ02 — ^ > ArNO — ^ ^ ArHHOH —^ > ArMH^ 
Samuelson and his associates reported the data on 
the relative rates of hydrogenation with Raney-nickel under 
mild conditions of these experiments, the primary amines v/ere 
obtained in almost quantitative yields. 
R_N02 Raney-nickel ^ ^ ^^^^^^ 
R = alkyl 
A number of investigators ' have reported the 
reduction of nitroparaffins v;ith different reagents and under 
different experimental conditions, but in every case the yield 
of isoiablc product was small,-
: 20 : 
35 Johnson and Degering reported the catalytic hydroge-
nation of nitroparaffins to give high yields of amine (92-98>0« 
The following compounds were reduced in this way. Nitromethane, 
nitroethane, 1- and 2-nitropropane, 1- and 2-nitrobutane and 1-
and 2-nitromethyl-2-methylpropane. 
V 
Waloff and Ponzio ' reported a procedure for the 
preparation of oximes by the partial reduction of primary and 
secondary nitroparaffins. The oximes were obtained in low yield 
because of the simultaneous formation of amine. 
38 Hodge et al. reported the hydrogenation of aliphatic 
nitro compounds which also contain alkyl, aryl, aryl or cycle 
aryl halides. For instance, 2-nitro-l, l-di(chlorophenyl)propane 
has been reduced to the corresponding l,l-di(chlorophenyl) 
i sop ropy l amine v/ith Raney-nickel a t 50 and 100 atm. 
39 Stein and Burger carried out the hydrogenation of 
l-(3-pyridyl)-4-nitrobutanone 1 (LX) in dry ethanol using Raney-
nickel under 2 atn. at 30° for several hours and obtained 
myosmine (LXl) in 80-90/ yield. 
3-PyC0(CH2)3lM02 Raney-nickel y a-Py-^x y 
(LX) (LXI) 
• ^c.X. • 
Perekalin and Sopova hydrogenated 2-acetyl-4-nitro-
3-phenylbutyric acid and its ethyl ester (LXIl) to the corres-
ponding 2-acetyl--4-amino corapound (LXIII) with Raney-nickel in 
methyl alcohol at low pressure. 
H. 
MO^-CH„-CH—C-COOR 2 2 I I 
Ph OAc 
(LXII) 
R = H f^2^' 
Raney Ni 
-> NH^-CH^-CH—CH-COOR 
2 2 I I 
Ph OAc 
(LXIII) 
The products obtr.ined from the reduction of aliphatic 
nitro compounds which contain cyano group appear to be dependent 
on the relative positions of two groups, the catalyst and the 
reaction conditions. 
41 • ^ 
Lipp and T.ettegang hydrogenated 3-(a-cyano-a-nitro-; 
methyl(2,2-dimethyl bicyclo)2:2:l heptane (LXIV) with platinum 
black in cyclohexane at 50 and 79 atm to give the amino cyano 
com.oound (LXV). 
"3 
CH-NO^ 
ON 
HVPt 
(LXIV) (LXV) 
: 22 : 
42 Buckley et al. carried out the catalytic hydrogena-
tion of 2-methyl--2-nitropropionitrile in methanol at ordinary 
temperature and pressure with Raney-nickel. 2-Amino-2-methyl 
propionamide v;as obtained in lb-/, yield. When 2-methyl-3-nitro-
n i t r i l e was reduced under s i m i l a r c o n d i t i o n s , 3-amino-2-methyl 
b u t r y r o n i t r i l e and 3-amino-2-methylbutyramide were o b t a i n e d . 
Naff and Ch i r s t en sen c a r r i e d out the s e l e c t i v e 
r e d u c t i o n of 4 - c h l o r o - 5 - n i t r o and 4 - c h l o r o - 7 - n i t r o q u i n a z o l i n e s 
(LXVI and LXVII) to the cor responding amino ch lo ro q u i n a z o l i n e s 
(LXVIII and LXIX) with Raney-nickel and the r e s u l t a n t p roduc t s 
were subsequen t ly dehalogenated with pa l l ad ium. 
NO2 CI 
Raney-nickel ^ 
NH^ CI 
66 
NO, 
Raney-nickel v 
N " N H 2 ' ^ ^ ^ ^ "^I^' 
(LXVII) (LXIX) 
44 . . , . . 
G i l sd ro f and Nord r e p o r t e d the l i t h i u m aluminium 
hydride r e d u c t i o n of l - p h e n y l - 2 - n i t r o p r o p a n e (LXX) followed 
by h y d r o l y s i s to y i e l d p -pheny l i sopropy l amine (LXXI). 
: 23 : 
LiAlH^ 
(LXX) (LXXI) 
45 
S c h l e o i n g e r and F i n h a l t t r e a t e d a , p - u n s a t u r a t e d 
n i t r o d e r i v a t i v e s (LXXII) w i t h LiAlH. t o g e t amine ( L X X I I I ) . 
LiAlH> 
C^H^CH:=CH-N02 > C^H^CH^-CH^-NH^ 
(L::XII) (LXXIII) 
D I S C U S S I O N 
: 24 : 
Steroidal amines have become of interest in recent 
years because of the discovery of biological activity associ-
ated with a number of aminosteroids and also because of their 
use as potential drugs. As a result of this realization, 
synthesis of steroidal amines became a matter of much importance 
and consequently a number of papers appeared for the preparation 
of aminosteroids, which prompted us to undertake the synthesis 
of steroidal cyanoamines (LXXXII) and (LXXXIII ) by the 
catalytic hydrogenation of steroidal nitrocyanides (LXXV), 
(LXXVII),(LXXIX) and (LXXXI). 
Preparation of steroidal nitrocyanides 
The synthesis of steroidal nitrocyanides has been 
carried out by the reaction of respective nitroolefins with 
naked KCN, Their structure elucidation has been done on the 
basis of their elemental analysis and spectral properties. 
^8"l7 
X N - m e t h a n o l - e t h e r 
CKl NO, 
X = Oil, OAc, H, C I . 
: 25 : 
Reaction of 3p-hydroxy-6-nitrocholest-5-ene (LXXIV) with KCN 
The reaction of compound (LXXIV) with KCN was effected 
by pouring a solution (in methanol-ether) of substrate over KCN 
in excess. At the completion of reaction, the reaction mixture 
worked-up and a compound, mo p. 148 vjas obtained. 
^8^17 
KCN 
methanol-ether 
Characterization of compound, m»p. 148 , as 3p-hydroxy-6a-
nitro-5-cyano-5cc-cholestane (LXXV) 
The compound, m.p. 148 , giving analysis for 
C^oH.^N^O^ indicated the formation of nitrocyanide (LXXV)o Its 
IK spectrum displaying absorption bands at 3420, 2250, 1560 and 
1370 cm" corresponds to -OH, -C=U, and saturated -NO2 groups 
respectively. The PJAR spectrum of this compound exhibited a 
multiplet (V/l/2=17 Hz) at d 4.55 for one proton v;hich can be 
assigned for the C^-pH. Another multiplet with a half band 
v;idth of 18 Hz centred at 6 3.97 and integrating for one proton 
: 26 : 
(C^-H) indicated A/B ring junction to be trans. A broad signal 
at d 3.20 for IH, which is exchangeable with DJO is assignable 
to C^-OH. Methyl signals were observed at d 1.07, 0,92, 0.82 
and 0»67. 
Reaction of 3p-acetoxy~6-nitrocholest-5-ene (LXXVI) with KCN 
The reaction of substrate (LXXVI) with KCN carried out 
in a similar way, afforded two products with mops. 213 and 148 . 
iACO n 
Ac„0/Py 
^8^17 
(LXXVII) (LXXV) 
Characterization of the compound, m.p. 213 as 3p--acetoxy--5-
cyano-6a-nitro-5a-cholestane (LXXVII) 
The compound, m.p. 213 , giving an analysis for 
COQH.ONOO^ suggested the formation of nitrocyanide (LXXVII). 
In its IR spectrum, absorption bands observed at 2245, 1740, 
1565 and 1370 cm"-"- are compatible with -C= N, rOCOCH^ and -NOg 
: 27 : 
functional groups respectively. The PMR spectrum of this 
compound showing a multiplet with Wl/2=19 Hz at d 5,30 for one 
proton is ascribable for (J^ -aH. Another multiplet for IH 
(C^-proton) having a half band width of 19 Hz and appearing at 
d 4o73 confirms the orientation of proton at C, as p. A sharp 
singlet for 3 protons seen at d 2.01 is due to the acetate 
protons at C^. Methyl signals were appeared at d 1,10, 0,95, 0,85 
and 0.70. 
Characterization of the compound, m.p. 148 , as 3p-hydroxy-5-
cyano-6a-nitro-5a-cholestane ^LXXV) 
This compound was characterized as 33-hydroxy-5-
cyano-6a-nitro-5a-cholestane on the basis of its identity 
(m.p., m.m.p., Co~TLC and IR) with the sample (LXXV). Further 
confirmation of this came from its smooth conversion to acetoxy 
analogue (LXXVII) with kc^O/^Py* 
Reaction of 6~nitrocholest-5-ene (LXXVIII) with KCN 
Compound (LXXVIII) was subjected to reaction with KCN 
under the similar conditions. This reaction afforded a compound, 
m.p. 160 (reported m.p. 161 ). 
: 28 : 
(LXXVIII) 
S"l7 
KCN 
MeOH-ether 
CJN Z 
NO, 
(LXXIX) 
Characterization of compound, m.p« 160 as 6a-nitro-5-cyano-
5a-cholestane (LXXIX) 
The compound, m.p. 160 , gave analysis for '-'28^ 46^ 2*^ 2* 
v/hich indicated the formation of nitrocyanide (LXXIX). Its IR 
spectrum showing bands at 2245 cm" (-C=N) and 1560, 1390 cm"" 
(-N0„) suggested the structure (LXXIX), PMR spectrum showed a 
multiplet (V/1/2=16 Hz) for one proton ascribable to C,-pH, 
Methyl signals v;ere observed at 6 1.00 and 0.65. 
Reaction of 3p-chloro-6-nitrochelest-5-ene (LXXX) v/ith KCN 
The reaction of compound (LXXX) v;ith KCN in a similar 
fashion furnished a compound m.p. 143 . 
; 29 : 
^8^17 
KCN 
:.leOH-ether 
CN 3o. 
(LXXXI) 
Characterization of compound, m.p, 143 as 3p-chloro6a-nitro-
5-cyano-5a~cholestane (LXXXIj 
The compound, m.p, 143° (C^gH^c^NpO^Cl; showing posi-
tive Beilstein test for the presence of halogen) gave absorp-
tion bands in its IR spectrum at 2240, 1560, 1380 and 780 cm" 
for -C=:i:, -NO2 and C-Cl stretching frequencies, Ph\R spectrum 
exhibiting a multiplet (Wl/2=18 Hz) at d 4.50 for C^-pH, and 
another multiplet (Wl/2=18 Hz) appearing at d 4.2, integrating 
for one proton (C^-aH), confirms the A/B ring junction to be 
trans. Consequently, the cyano group at C^ is a-oriented 
(equatorial). Methyl signals appeared at d 1.10, 0.91, 0.81 
and 0.67. 
; 30 : 
Cata ly t ic hydrogenation of ni t rocyanides (LXXV) j js ing an excess 
of Raney-nickel 
N i t r o n i t r i l e (LXXV) when subjected to c a t a l y t i c hydro-
genation v;ith excess of Raney-nickel a t a hydrogen pressure of 
30 p s i , provided a product, m.p. 185 . 
^8^17 
H2/Raney-nickel 
CIJ =: 
•H2 
(LXXXII) 
Characterization of the compound m.p. 185 as 3p-hydroxy-6a-
am ino-5-cyano-5a-cholestane (LXXXII) 
The compound, m.p. 185 had an analysis as C^QH^QNJD. 
This analysis indicated the formation of a cyanoamine (LXXXII). 
Its I.', spectrum displaying absorption bands at 3400, 3350 and 
3300 cm" corresponds to -OH and -NH^ functional groups respect-
ively. A band at 2235 cm"* v/as observed for -C = N stretching. 
Bands at 1650 and 900 cm" are compatible with NH bending 
vibrations. The PMR spectrum of this compound exhibiting a 
multiplet (V/l/2=19 Hz) for one proton (C^-aH) suggested A/B 
• oX • 
trans. A broad signal for one proton at d 3.4 v/hich disappeared 
on shaking with D^O, is assignable for C^-OH proton. Another 
multiplet (Wl/2=24 Hz) centred at 5 2o80 for one proton is due 
to the Cg-pH. The amino group protons were burried into the 
methylene envelope. Thus, the compound m.p, 185 has been 
considered as 3p-hydroxy-5-cyano-6a-amino-5a-cholestane (LXXXII), 
Catalytic hydrogenation of 3p-acetoxy-5-cyano-6a-nitro-5a-
cholestane (LXXVII); 3p-hydroxy-5-cyano-6a-amino--5a-cholestane 
The catalytic hydrogenation using Raney-nickel 
(excess), of the compound (LXXVII), in a similar way furnished 
a product melting at 185 and found identical with the product 
obtained from reactant (LXXXII) in all respects (m.p., m.ra.p., 
Co-TLC and IR) (acetate at C_ converted to -OH). 
AcO 
^8^17 
H V ^ a n e y - n i c k e l 
(LXXVII) (LXXXII) 
: 32 : 
Catalytic hydrogenation of compound (LXXIX) with Raney-nickel 
A similar hydrogenation of compound (LXXIX) with 
excess of Raney-nickel gave a product m.p. 120 , 
(LXXIX) 
H2/Raney-nickel 
CN --
(LXXXIII) 
Characterization of the compound, m.p. 120° as 5-cyano-6cc-amino-
5a-cholestane (LXXXIII) 
The compound melting at 120 and giving an analysis 
for C „H.pN^, showed in its Ift spectrum, absorption bands at 
3395, 3350 for -nW^, 2240 for -C=N and 1600, 880 cm"-'- for -NH2 
bending vibrations, which evidenced the formation of the amine 
(LXXXIII). This structure v/as supported by its PMR spectrum 
which exhibited a multiplet (Wl/2=22 Hz) for one proton appear-
ing at d 2.75. This half band (va/2=22 Hz) clearly supports 
the a-orientation of amino group present at C^. NH^ protons 
v/ero found to be merged v;ith the methylene protons. 
: 33 : 
Catalytic hydrogenation of nitronitrile (LXXXI) with Raney-nickel 
Upon a similar reduction with H2/Ni, (LXXXI) afforded 
a product m.p. 120 (-ve Beilstein test indicated dechlorination 
which is not unusual * in hydrogenation with Raney-nickel). 
S%7 
H^/Raney-nickel 
(LXXXIII) 
C h a r a c t e r i z a t i o n of p r o d u c t , m.p. 120° as 5-cyano~6a-amino~5a-
c h o l e s t a n e (LXXXIII) 
The produc t (LXXXIII) g iv ing a n a l y s i s for C20H40N2 
shoy/ed - v e B e i l s t e i n t e s t and was found to be i d e n t i c a l wi th 
5-cyano-6a-amino--5a-choles tane (LXXXIII) ob ta ined from the 
r e a c t i o n of (LXXIX) v;ith H2/Ni in a l l r e s p e c t s ( m . p . , m .m.p . , 
Co-TLC and IR) . 
E X P E R I M E N T A L 
: 34 : 
All the melting points are uncorrected. Infra-red 
spectra were measured with a PYE-UNICA;'.! SP3-100 spectrophoto-
meter. Nr.R spectra were run in CDCl^ on a Varian A-60 instru-
ment with T/.^  as the internal standard. Thin layer chromato-
graphic plates were coated with silica gel G and sprayed with 
a 20/ aqueous solution of perchloric acid. 
3p-Acetoxycholest- 5- en e 
A mixture of cholesterol (100 g), purified pyridine 
(150 ml) and freshly distilled acetic anhydride (100 ml) was 
heated on a steam bath for 2 hours. The resulting light brovm 
solution was poured into crushed ice-v/ater mixture with stirr-
ing. A light brown precipitate, thus obtained, was filtered 
under suction, v;ashed with water (untill free from pyridine) 
and dried in air. The crude product on recrystallization from 
acetone gave the pure acetate. Yield, 90 g; m.p. 114-115 
(reported m.p. 116°). 
3p-Acetoxy-6-nitrocholest-5-ene (LXXVI) 
3p-Acetoxycholest-5-ene (10 g) was covered with nitric 
acid (d, 1.52; 250 ml) and sodium nitrite (5 g) v;as gradually 
added over a period of 1 hour v/ith continuous stirring. Slight 
cooling was also affected during the course of the reaction and 
stirring continued for additional 2 hours, when a yellow spongy 
• oO • 
mass separated on the surface of the mixture. The v;hole mass 
extracted v/ith ether, the ethereal layer was v/ashed successively 
with water, NaHCO solution (10><) and water. Removal of solvent 
provided the nitro compound as an oil which was crystallized from 
methanol. Yield, 6.5 g; m.p, 103° (reported m.p. 102-4°). 
0 
IR(KBr): 1740 s (CH3-y-0), 1515 s (C=C-N02) and 1233 cm"-*" 
(acetate). 
3S-Hydroxv-6-nitrocholest-5-ene (LXXIV) 
A mixture of 33-acetoxy-6-nitrocholest-5-ene (LXXVI) 
(5.0 g), methanol (100 ml) and perchloric acid (60 ml) was 
refluxed on a steam bath for 2 hours v>;hen the reaction was over. 
At this the solvent was removed and the residue thus obtained 
was extracted with chloroform. The organic layer was washed 
successively v/ith water, sodium bicarbonate solution {5/.), v/ater 
and dried over anhydrous sodium sulphate. Removal of the solvent 
and crystallization from methanol afforded nitro compound 
(LXXIV). Yield, 4.2 g; m.p. 129° (reported m.p. 129-31°). 
Reaction of 3P-hydroxy-6-nitrocholest-5-ene (LXXIV) v;ith KCN; 
3^-hydroxy-6a-nJ tro-5-cyano-5a-cholestane (LXXV) 
A solution of nitro compound (LXXIV) (5 g) in methanol-
ether (40 ml, 3:5) was poured over excess KCN. After a period of 
6 hours, the reaction v/as over (progress of the reaction was 
: 36 
monitored through TLC). At the completion of reaction, the 
reaction mixture was poured over a large excess of water (in 
order to kill excess KCN), and the solution extracted with 
ether, ethereal layer washed successively with v;ater, NaHCO^ 
solution by. and water and dried over anhydrous sodium sulphate. 
Removal of the solvent on a steam bath follo\/ed by crystalliza-
tion in methanol provided a single product. Yield, 4.0 g; 
m.p. 148 . 
IR(KBr): 3420 (br, -OH), 2250 (-C = N), 1560, 1370 cm""'- i-NO^). 
P;.'.R(CDCl3): d 4.55 (mc, Wl/2=17 Hz, IH, C^ -i3H) , 3.97 (m, 
V/l/2=18 Hz, IH, C^-aH) , 3.20 (br,s, IH, exchangeable with D^O, 
C3-OH), 1.07 (s, 3H, C^Q-CH3) and 0.67 (s, 3H, Cj^ -^CH^ ) , 0.92 
and 0.82 (other methyl protons). 
Analysis. Found: C, 73.43; H, 10.09; N, 6.05><. 
^8^46^2*^3 re^'Ji^es: C, 73.36; H, 10.04; N, 6.11/. 
Catalytic hydrogenation of 3g-hydroxy-6a-nitro-5-cyano-5a-
cholestane with Raney-nickel; 3p-hydroxy-5-cyano-6a-amino-
5a-cholestane (LXXXll) 
A mixture of compound (LXXV) (l g), methanol (50 ml) 
and freshly prepared Raney-nickel in excess was taken in a 
hydrogenation flask. The reaction mixture v;as hydrogenated at 
3 hydrogen pressure of 30 psi, for a period of 2 hours, v/hen 
the reaction completed (the reaction v^ as performed at hydrogen 
pressures varying from 20 to 50 psi, but the product obtained 
: 37 : 
was invariably the same). At the completion of reaction, Raney-
nickel was filtered off, the solvent evporated to get and oily 
residue which v^fas extracted with chloroform and the organic layer 
washed with water for several times. Removal of the solvent and 
crystallization from methanol afforded (LXXXII). Yield, 0.85 g; 
m.p. 185 . 
IR(KBr): 3400 (-0H) , 3350, 3300 (-NH^), 2230 (-C=N), 1620, 
900 cm"""- (NH-bending). 
PMRCCDCI^): d 4.0 (mc, IH, Wl/2=19 Hz; C^-aH), 3.4 (br,m, IH, 
exchangeable with D^O), 2.8 (mc, va/2=24 Hz; C^-pH), 0.65 (s, 
3H, Cj^Q-CH^), 0.81 (s, 3H, Cj, ^ -CH^), 0.90 and 0.95 (other methyl 
protons). 
A n a l y s i s . Found: C, 7 8 . 4 8 ; H, 1 1 . 2 5 ; N, 6.50^:. 
C^gH^gN^O r e q u i r e s r C , 7 8 . 5 0 ; H, 1 1 . 2 1 ; N, 6.54><. 
React ion of 3 P - a c e t o x y - 6 - - n i t r o c h o l e s t - 5 - e n e (LXXVI) with KCN; 
3p-ace toxy-6a -n i t ro - -5 -cyano- -5a -cho les t ane (LXXVII) 
A s o l u t i o n of n i t r o compound (LXXVI) in m e t h a n o l - e t h e r 
(70 ml, 3:5) was poured i n t o excess KCN. The r e a c t i o n completed 
v/ i thin 8 h r s . Af te r the complet ion of the r e a c t i o n , the 
r e a c t i o n mix tu re was worked-up in a s i m i l a r way. Removal of the 
s o l v e n t gave an o i l y r e s i d u e v/hich was chromatographed over 
s i l i c a g e l . E l u t i o n v;ith p e t r o l e u m - e t h e r (20:1) af forded 
compound (LXXVII). Y ie ld , 2 .5 g; m.p. 213° 
: 38 
0 
IR(I<Br): 2245 (-C^N), 1740 (-O-C-CH^), 1565, 1370 (C-NO^), 1248, 
1040 cm"-'- (C-0). 
PMRCCDClg): d 5o30 (m, '.Vl/2=19 Hz; IH, C3-aH), 4.73 (mc, Wl/2= 
19 Hz; IH, C^-pH), 2.01 (s, 3H, C2-.OCOCH3) , 1.10 (s, 3H, CJ,Q-CH3) 
and 0.70 (s, 3H, ^i^-^'ds")' 
Continued elution with petroleum-ether (I5:l) provided 
a compound m.po 148; yield (1.5 g). Moreover, this product was 
found identical with the compound isolated from the reaction of 
nitro compound (LXXIV) (m.p., m.m.ps. and Co-TLC). 
Hydrogenation of 3,'B-acetoxy-6a--nitro-5~cyano-5a-cholestane 
(LXXVIl)t 36-hydroxy-5-cyano-6a-amino-5g-cholestano (LXXXII) 
Hydrogenation of product (LXXVII) in a similar way 
furnished the only product which was found identical v;ith the 
sample (LXXXII) in all respects (m.p., mom,p., Co-TLC and IR). 
3p-Chlorocholost-5-ene 
Freshly pur i f ied thionyl chlor ide (75 ml) was added 
gradually to choles te ro l (100 g) a t room temperature. A vigorous 
react ion ensured with the evolution of gaseous products. V/hen the 
react ion slackened, the mixture v;as gently heated at a temperature 
50-60 on a v;ater bath for 1 hour and then poured into cold water 
with s t i r r i n g . The yellow sol id thus obtained was f i l t e r e d under 
suction and v/ashed several times with v/ater and a i r dr ied. 
: 39 : 
C r y s t a l l i z a t i o n from acetone gave 3!3-chlorocholest-5-ene. Yield, 
95.1 g; m.p. 95-96 (reported m.p. 96-97^), I t shov/ed pos i -
t ive Bei l s te in t e s t for the presence of chlor ine and yellow 
colour with tetranitromethano in chloroform to indica te the 
presence of C=C bond. 
Cholest-5-ene 
3p-Chlorocholostf-5-ene (10 g) was dissolved in warm 
amyl alcohol (230 ml) and sodium metal (20 g) was added to the 
solut ion with continuous s t i r r i n g over a period of 8 hours. The 
react ion mixture was warned occasional ly . When a l l the sodium 
metal dissolved, the react ion mixture v/as poured into water, 
ac id i f ied with hydrochloric acid (50j<; 1.5 l i t r e s ) and then 
allowed to stand over night . A white c r y s t a l l i n e sol id thus 
obtained was f i l t e r e d under suction and washed thoroughly with 
v;ater and a i r - d r i e d . The crude mater ia l v;as rec r^ ' s ta l l i zed from 
acetone to provide cholest-5-ene as cubes. Yield, 8.5 g; 
m.p, 94 (reoorted m.p, 95 ) . 
6-Nitrocholest-5-ene (LXXVIII) 
A suspension of f i na l l y pov/dered choles t -5-ene (6 g) 
in g lac ia l ace t ic acid (50 ml) v/as vigorously s t i r r e d below 20 
and t rea ted with n i t r i c acid (15 ml; d, 1.5) followed by the 
addition of sodium n i t r i t e (3 g) 'over a period of 1 hour. The 
: 40 : 
react ion mixture was poured into cold water and the yellow 
product thus obtained was ext rac ted v/ith e ther . The e thereal 
l ayer was washed successively with water, sodium bicarbonate 
solut ion (10><), water and dried over anhydrous sodium sulphate . 
Removal of the solvent provided the desired compound as an o i l 
which was c r y s t a l l i z e d from ethanol as l e a f l e t s . Yield, 4.5 g; 
m.p. 119-20° (reported^^ m.p. 120-21°). 
Reaction of 6-n i t rocholes t -5-ene (LXXVIII) vjith KCN; 6a -n i t ro -
5-cyano-5a-cholestane (LXXIX) 
The reac t ion procedure cons is t s of the pouring of 
subs t ra te (5 g) dissolved in methanol-ether (100 ml; 3:2) over 
naked KCN in excess and keeping the react ion mixture at room 
temperature for 8 hours. After the completion of the 
reac t ion , the reac t ion mixture v/as worked-up in a s imi lar way. 
Removal of the solvent and subsequent c r y s t a l l i z a t i o n from 
p e t r o l - e t h e r mixture gave the corresponding cyano compound 
(LXXIX) m.p. 161° (reported-'-^ m.p. 161°). 
IR(KEr): 2245 (-C = N), 1560, 1390 cm""^  (-NO^). 
PMR(CJC13): 6 4.50 (mc, Wl/2=16 Hz; IK, C^-pH), 1.00 ( s , 3H, 
C^Q-CH )^ and 0.65 ( s , 3H, Cj^^-CH^). 
Analysis. Found: C, 70.60; H, 9.49; N, 5.83><. 
^28"46'''2°2 r equ i r e s : C, 70.50; H, 9.45; N, 5.88>^. 
: 41 : 
Catalytic hydrogenation of 5-cyano-6a-nitro-5a~cholestane 
(LX)(IX) with Haney-nickel: 5--cyano-'6g-amino-5g-cholestane 
(LXXXIll) 
Upon a similar treatment of compound (LXXIX) (l.O g) 
\/ith hydrogen gas and Raney-nickel at 30 psi, was secured 
product (LXXXIII). Yield, 0.75 g; m.p. 120°. 
lA(KBr): 3395, 3350 (-NH^), 2240 (-C=N), 1600, 880 cm~-^  (NH-
bending). 
P:!R(CDCl3): d 2.75 (mc, Wl/2=22 Hz; IH, C^-pH) , MH2 proton 
merged with methylene protons, 0.93 (s, 3H, '-'IQ-CHO)* 0.68 
(s, 3H, CT^^-CHO) , 0.93 and 0.98 (other methyl protons). 
Analysis. Found: C, 81.62; H, 11.58; N, 6.73;^ . 
C^gH^gN^requires: C, 81.55; H, llo65; N, 6,19'A, 
33-Chloro-6-nitrocholest-5-ene (LXXX) 
To a well stirred mixture of 3p-chlorocholest-5-ene 
(12 g) glacial acetic acid (80 ml) and nitric acid (25 ml; d, 
1.52) at temperature belov; 20 was added sodium nitrite (6.0 g) 
gradually over a period of 1,5 hours. After the complete 
addition of sodium nitrite, the mixture v;as further stirred for 
about 2 hour. Ice cooled water (200 ml) v/as then added to it 
and the yellov;ish solid thus separated, v/as filtered and air-
dried. The desired product V7as crystallized from methanol as 
needles. Yield, 8.3 g; m.p. 151-52° (reported m.p. 153 ). 
; 42 : 
Reaction of 3p-chloro-6-nitrocholest-5--ene (LXXX) with KCN; 
3{3-chloro~5-cyano-6a-nitro--5a-cholestane (LXXXI) 
A solution of nitro compound (LXXX) (5.0 g) in an 
methanol-ether (40 ml, 3:5) was poured over dry excess KCN. 
After a period of 8 hours, the reaction completed. At the 
completion of the reaction, the reaction mixture v;as poured 
over a large excess of water (in order to kill excess KCN) and 
the solution extracted with ether. The ethereal layer washed 
successively with water, NaHCO^ solution ( 5'/), water and 
dried over anhydrous sodium sulphate. The solvent was then 
evaporated over a steam bath and crystallized from alcohol. 
Yield, 4.0 g; m. p. 143°. 
IR(KBr): 2240 (-C=N), 1560, 1380 (C-NO^), 780 cm"-'" (C-Cl). 
PMRCCDCI^): d 4<,50 (mc, V;i/2=18 Hz; If^ , C^-pH), 4.20 (m, Wl/2= 
18 Hz; IH, Co-aH), both signals partially overlapping 1.10 (s, 
3H, C^Q-CH3) and 0.67 (s, 3H, C^^-CHg). 
Analysis. Found: C, 76.02; H, 10.40; N, 6.33><. 
S8"45^2°2^-^ requires:C, 75.98; H, 10.45; N, 6.25><. 
Catalytic hydrogenation of 3p-chloro-5-cyano~6a-nitro-5a--
cholestane (LXXXI): 5-cyano-6a-amino-5a--cholestane (LXXXIII) 
The reaction of substrate (LXXXI) (l g) with H2/Ni in 
the same v/ay gave a product m.p. 120 (0,5 g), v/hich shov/ed a 
negative Beilstein test and was found identical with the product 
(LXXXIII) in all respects (m.m., m.m.p., TLC and IR). 
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